Stein's method and the beta binomial w-functions are used to derive a non-uniform bound for the point metric between the distribution of a sum of n independent beta binomial random variables, each with parameters n i , α i and β i , and a binomial distribution with parameters
Introduction
Let X 1 , ..., X n be independently distributed beta binomial random variables, each with the probability function p X i (k) = for k = 0, ..., n i , where B is the complete beta function, and mean µ i = n i α i α i +β i and variance
. Let S n = n i=1 X i and B m,p denote the binomial random variable with parameters m = n i=1 n i and p = 1 m n i=1 µ i . For A ⊆ {0, ..., m}, [4] gave a uniform bound for the distance between a beta binomial distribution with parameter n, α and β and a binomial distribution with parameters n and
(1.1) However, for A = {x 0 ; x 0 ∈ {0, ..., m}} and
for every x 0 . It is observed that the bound is a uniform constant for the point metric d x 0 (S n , B m,p ). With this situation, a non-uniform bound with respect to x 0 is required. In this paper, we focus on deriving a non-uniform bound for this point metric.
Method
The following lemma gives the beta binomial w-functions, which are directly obtained from [3] .
Lemma 2.1. For 1 ≤ i ≤ n, let w i be the w-function associated with the beta binomial random variable X i , then we have the following:
The following relation is an important property for proving the result, which was stated by [2] .
for any function f : N ∪ {0} → R for which E|w i (X i )∆f (S n )| < ∞, where ∆f (x) = f (x + 1) − f (x). For Stein's method in the binomial approximation, it can be applied for every m ∈ N and 0 < p = 1−q < 1, for every x 0 ∈ {0, ..., m} and bounded realvalued function f = f {x 0 } : N ∪ {0} → R defined as in [1] , where f (0) = f (1) and f (x) = f (m) for x ≥ m. So, Stein's equation for these conditions is as follows:
Result
The following theorem presents the main result of this study.
Theorem 3.1. For x 0 ∈ {0, ..., m}, then we have the following:
Proof. From (2.3), it follows that
Using (2.2) and Lemma 2.1, we have
Hence, by (2.4), (3.1) is obtained.
Conclusion
In this study, a non-uniform bound for the point metric between the distribution of a sum of n independent beta binomial random variables and a binomial distribution with parameters m = n i=1 n i and p = 1 m n i=1 n i α i α i +β i was derived by Stein's method and the beta binomial w-functions. By comparing, the bound in this study is sharper than that presented in (1.2).
